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- students, one must be innovative, flexible, patzent. and. w[llrng to compro~ liﬁl
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This paper- describes my experieénces teaching a. course in developmental . -+ .
mathematics to Indochinese students. The students were all wuncertified ;
blllngual teachers employed by. the Minneapolis Public School System and. ;T
ranged in age from twenty-two to forty. The fathematics course was developed :
at the request of Dr. Nobuya Tsuchida, Driector of the Asian/Pacific American )
Learning and Resource Center 3t the University of Minnesota. The purpose’ of R
the course was to provide this group of students with training in basic R

- mathematics whlie. at the same time, exposing them to a college level course o3
taught in English. - . : Ce - I

One of the prob}ems in working with ngn-traditional students is that :.
they do not fit into "regular" academic programs. Usuaily, a unique program -
must be designed for'them which takes into account their special backgrounds, e
needs and-abilities. When preparing a course of instruction for such :

- . . CowTeas

Havung taught in the Developmental Hathematlcs Program of the General o TS
College (GC)_ for the past eight years, | am used-to working with mathemate = .-
ically underprepared students. The General College is the open admissions , . -z
unit of the University of Minnesota and, as suci;- has a-.student population S
with . diverse academic, cultural, and Socioeconomic. :backgrounds. - Thefr
mathematics needs range from a briefyreview of the ruiles of arithmetic.and

-

.elementary algebra to a need for a complete re-learning,. ‘a flrst time
—leaFnLngT*oﬁ—the—most~bas+e—concepts—of-mathematics—"—ﬂany-are-mathematTcally— —
anxlous and most haVe poor}study skllis. = _ TR R

The “first step in putting together a mathema&ics course for this special
group of students was to determine their mathematics. skill ieveis, -To
accompllsh ‘this, the students were asked to complete the-mathematics portion
of “the General College Placement Tésting Program (a copy . of the placement ik
test is in the appendix). This test-was developed by - the- General. College . - -
".mathematics facuity for .the purpose of placing students jnto 6C mathematics T
courses (a copy of the course descriptions is in the-‘appendi®). The ‘test - :°

--—consists of questions concerning whole numbers, fraot[ons. decjmals, per~‘ o
- cents, -elementary and intermediate algebra. The test is administered to ali
students who enter- the ~General ColTegé and is specifically geared to the
content of the GC mathématics courses. Based on the resuits of  this ‘test,
faculty .advisors place students into mathemat!calﬂy homogeneous groups 50

~ that the students can be. taught as a single class in- a tradifional lecture R

setting. This. type_ .of _class has been found to be most effeotiVe with the o
n0n—traditional students of the. General Colleg LT T T

The results of the placement test given to the Asian s.udents for_ thisz_
class were *Interesting..- The scorss on the arithmetic pu-tion of the test -
ranged from 24% to 96% correct, while the algebra scores rangea from 0% to -
100% correct. A number of students -scored higher on the algebra portion of - -
the test than they dld-on the arithmetic portion. Thig- “also  happens - when
regular GC students.are tested, but not to-the extent that occurred with this
. group of Asian students.' |t was assumed that this unusual- scoring -pattern
“was due to. the more higkly verbal nature of the arithmetic test questions. _ -
For sxample, it -was easier for.thls. group - of students -to answer -algebra
quenﬁtons of the form, “3X +,2 & 8," than to answer arithmetic qu:stions such
as, "Find the rate of dlscount if. a shirt which regulariy -sells for $10.95 T

goes on sale for, $8. OO." it appears that many of the students did not fully_;:j




In college algebra.or higher. . p |

The obvious -way to deal with a c¢lass containing‘thls diversity of
mathematics skill levels is tc set up a course using . programmed instruction
materials where students are able to work on speciflc content areas-at their
own |ndlvrdual rates.

The General College offers.such a course on a regular basis, but it- was
felt that - students -with poor English skills. might have problems reading and
learning mathematics from a programmed textbook. .In addi tion, such program-
med instruction courses tend to provide little mot‘
do. not give- them .enough training in how to take notes, how to succeed in
_regular lecture_coyrses, how to ask questions, how to take tests, and- in“the
finer points associated with the ‘anguage of mathematics. - ~Thus, it -was

students could interact us:ng Engllsh.__ . LT .

The students were informed of their plac nt test scores and were'

the algebra part, or both partsssimoltaneously. - ATT 6f the students chose %
do ‘both parts of the course even though it ment doublevthe amount of work- for
the same thiree college credits. Providing instruction at this low  level of
mathematics was chosen because it was felt that, I'f students at the upper end
of the placement test scale were registered in mathematics- courses consistent

problems.-

on- the vocabulary used in the course and on how the course was . structured,
_ . _Even__though all of the students _had _ had erlthmetle,Jn the_past. few had-
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understand what was .being asked in some of the arithmetic questionsif

v According to the regular placement scheme used by - the General Colleoe -

¥ (see the, appende). 32% of the students shouid have .started study in

Ty arithmetic, 20% in elementary algebra, 32% in,intermediate algebra. anc l63,

vation to the students and-
decided to teach the course in a lecture format where the teacher and' --5_'2

"allowed to decide if they wanted to take the a ithmetic part of the-ﬂﬁﬁrse,"

with-. their scores, they would have great dlfflculty_due_to the]r Tanguage -

TRENT TIPR F T ISP B AP A |

“The students were told that they might - be bored with™ some “of “the~ "
mathematical content - of the course, Hut that they should try to concentrate

_in this. country. The English used_to_communicate the content- presented_the
students with more. obstacles than the mathematical content ltself.

On the first n:ght of class. the students were asked to fi11 out .an
information sheet (see the appendix). The sheet contained questions concern-
%ng_ the number of hours worked per week, why the students took the class,’
what. type of course -they. preferred, their gender. age, and intended college
major.- The information gathered was useful in "getting to know the back-

could read and respond to questlons posed in English.ﬂ
nn attempt was made to teach the c&brse on a number of dif\erent. levels

i

students could :perform .this operation In any given situatiom Then, the
concept of division-as the inverse operation of multiplication was discussed
. in detail . for the benefit - of the more advanced students. This allowed the

R ° - - -t . ’ -

of mathematical sophistication. .For exampie, the .rule for dividing‘two -
fractions by inverting and multiplying was given so that, as a minimum,

grounds. of the ‘students and it helpe¢ to determine how well the students-;7f3€E

better students to work on -2 decper - understanding of the topics hhile_ S
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N permlttlng the. weaker students to concentrate .on the basic procedures needed -]
_f : " " to solve ‘the problems. " _ ' oo _—
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The ciass, which met ofie nlght per week, was structured so that students -

v wer e given the opportunity to ask questions on arithmetic homework problems e
at the beginning of each segsion. After ‘the questions wére answered, a
lecture on new arithmetic >material was given. This was followed by a ten

~ minute break, a question and answer period on algebra and, .finally. an

algebra lecture. - — . : ‘s

e lectures, which iasted about one hour eaci. were designed 50 that

students,could ask .questiobs ds the new materid) was presented.. The .3

instructér tried to. haver the students take, an active part in the class by 2

. continually asking them questions concerning the ‘various mathematical pro- 3
cedures. It was made ¢lear-to the students that it was not necessary: for

each of them to actually answer these questions verbally. b%t + that it ‘was )

. _very important for them to at, (least answer. them, in Engllsh, "in their own ~ , -3
R head,” so that each student was actively involved in. the  course during. the - i
T lectures. This helped the-shy students, as well as those whose English was. .. .

= not good enough to g|Ve answers verbally. it also forced students to think UL

- - -in Enﬁi)sh. S, i T T s SR e e

- - --
- R .- ™ R

o e The atmosphere of che class was relaXed and fr|endly. The students were'
= j wi[Jingﬂgndﬂable_toﬁhelp each_othec_nithethe course--- matenia+w—and-—wrth_
B communjcation problems which aros€ between the instructor-and themselves. On
- 3 number of occasions, students had to ask questions . in their pative -
language. These had to be translated into English- for the‘instructor by
another student. ‘. ] S o ) . .

.

e lt is lmportant that students feel’ comfortable ina mathematjcs class in
S order to reduce their‘anxiety toward college in general and toward mathemat-.
S ics in particular. In this special class, a good deal of humor was used, but

' it was quickly realized that many of the- students -did not understand .some of

the "jokes." It turned out that much background material had—to-be. .explained-

} concerning the context of a particular Joke before it could be uﬁderstood by

- .__mﬂsome of the students.-- R . _

- : Since the Engllsh'proficiency of the students was low. it was necessary
 to . write much of what was said on. the chalkboard. Many :studénts” had
difficulty comprehend ing spoken fnglish but, if given enough_ time, coud read .
-and understand what was being. communicated If it was written. Step by step.

| procedures_for finding answers to 'probiems were _first. written—on _the
chalkboard; this “was followed by a ~more detaiijed explanation of why these
algorithms worked. This enabled the ‘itudenls to /solve .problems -using
concrete written rules and then, ‘after- they became-comfortable with the -
procedures, they were gble to take shortcuxs and to do more complex problems
-using their ynderstanding of  the concepts. Saying the rules verbally and
aiso writing them helped the students in taking notes and in reinforcing “the e

i oonnection between written and spoken Engiish. ; . - A ___1'-""

_o_.____ _=

) Often, it was diff|cult for ‘students to make dist!nctions between the
meanings of two sentences which differed only stightly, and to understand how .
meanings . changed when “the same - words were used in.different orders and*
contexts.  For example, “the following question was ‘- asked: '"What _is  the-
difference between _ ten and the sum of two and eight?" One student answered i
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. "Ten is a single number Lhereas the sum of two and& elght is an add;tlon
problem." . The student was told that in this instance the word hdifference”
was used to indicate that a subtracticn operation should be per formed, not a-
comparison- of tergs. She then said that the answer was '"fothing.'" When :

<asked if she ment zero, the student responded, "Yes, nothing.'" She was then L
‘asked, "If the temperature outside were 2zero degrees, wdbuld you sey the :
lemperature was nothing?" A d|scuss|on of the precnsiOn of the vocabulary of 2
mathematics then took piace. ] T

b

i
A .major portion of the class time was spent working wlth verbai -
! problems. Word probelms are very difficult for al) students; for tEis group - . |
- of_npn=native-speakers of English, they.were partigularly frustrating. It is .
ﬁ?*mportant that students answer the precise questioh asked in any mathematics IS
probism, Often,_ trying to figure out just what is being asked.is the most .
difflcult part of solv:ng a problem. .Distinctions were made. between v ]
expressions such as;. "eight is subtracted from two," Yeight subtract two,'"-
"the différence of’ elght and two,” and “eight _decregsed by -two." HMuch o
practice..was provided with this type of problem in both the arithmetic and -
algebra sect:cns of the courge. . ) B : - PO
’- N e - -
Overall. the ten wiER®ourse was quite SUCCCSSfUIi. ulnty-two percent of
the twenty-five students who took the cour se received ﬂasslng grades. with
(40% receiving a grade of .A, 36% B, 16%.X, and 8% incomplete. - This compares
to a _65% completion rate for typical GC arithmetic and elementary algebnﬂ
students. . : = : : ST T e
)

The students in this program ﬁere mor e highly mdtivated and mature then
students. in the regular GC mathematics courses and ih_other mathematics
courses for special students “in which- | have worked- S:zEents did- not- need-

ﬂ

_ to be _cozxed Iinto doing their homework problems or,ifnto -coming .to class.
Some” students asked for extra problems. so that they ®cquid- expand -~ their™
knowledge in _differeni areas of mathematics. -Once they have overcome.their
problems. with the English language. the students in the thls program should
do very wehl in college. o R SR :

Al} students. Tncludlng those two students - ho did not finlsh the
course, improved in their ability to answer ‘questions on a -post-test _of
arithemtic  and elementary algebra. This is evidenced by the average galn of
ten points from ‘pre-test to post-test ‘scores scores on. the placement _exam.
Many of the students learned mathematical concepts and procedures. which they

.had either forgotten or never, mastered' However ;* someé of the improvement in
student performance on the post-test'must be attributed to the increase in
the student's English language skills. Studenis seemed to better understand
the questinns asked and to be better abie to write down their-scratch work in
an grganized manner. |t was also- evident, from direct  observation, that
their |n~ciass note taking improved dramatically over the ten week period. _

At the end. of the course. recommendations were made as to whicp'
mathematics courses students should take in the " future. Most students  were M
~advised "to take intermedinte algebra as their next mathematics course. They ~ = i’
had Jsarned a considerable_amount of mathematics content 'and, perhaps more
impor tantly, they had learned this® mathematlcs in the context of ‘the English -
language. ~ o _ . . o o

it s worthwh:ie to allow students who have low proficiency in Englishg--_ =
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to Ytzke courses .where the content is famjliar to them. They need to -
expenience this content in the context of the English language. 8y doing

\  this,\ the, students. afe-able to concentrate on English-in a setting in which
“they are comfortable with %t? material, but where the medium . of coimmunication
-causes} them difficUlty. 1Y such instances, mastering the course content, as

~well ag incraasing their proficiency in English, can be accomplished:
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